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Representatives of the gerrine genus Limnometra

are restricted to tropical Asia, although three speci-

mens have been recorded from Tanzania (Hun-

gerford & Matsuda 1958). Wepresume that the spec-

imens from Africa are incorrectly labelled, since they

belong to a large species never collected in that area

again.

The present paper is mainly based on material re-

cently collected in Sulawesi, where several species oc-

cur as a frequent component of the surface fauna of

streams. When we started working up the material it

soon turned out that we had several new species at

hand. The examination of unidentified material from

Malesia in several museum collections revealed even

more species, so that we decided to report on this ge-

nus separately. A paper on the remaining Gerridae

from Sulawesi is in preparation.

Material and methods

Specimens from Sulawesi were mainly collected by

J. P. Duffels (zma), J. van Tol (rmnh) and N. Nieser.

Localities sampled by Nieser have numbers starting

with N89 followed by two digits. All were taken in

Sulawesi Tenggara (SE Sulawesi) and Buton in 1989.

Details of localities can be found in Nieser & Chen

(1 99 1). In addition, specimens from G. Zimmer-

mann's collection (zc), collected within the fra-

mework of Project Wallace 1985, and by Dr. I.

Lansbury (oxum) from other places in Southeast Asia

have been studied.

Although the number of species in the genus

Limnometra is apparently large, there are very few dis-

tinctive characters. The colour pattern on head and

thorax, which is usually very striking, is, apart from a

few exceptions, very uniform. The parameres are all

of the same shape, small, rod-like with the base slight-

ly broader than the apex. The general shape of the

genital segments is also quite similar in most species.

In various cases identification has to rely on relative

measurements, pilosity of the legs and annulation on

legs and antennae. In addition, we found that the en-

dosomal sclerites, especially the lateral pair, provide

specific characters in some cases. For this purpose the

endosoma has to be cleared, for which we used hot

10% KOH, and made free from the basal plate and

phallotheca which enclose it. As the endosoma has to

be studied from various angles, permanent micro-

scopic slides are less appropriate than keeping it in a

drop of glycerin in a microvial. There are usually four

sclerites, a medio-dorsal and a ventral one, which are

usually seen as one sclerite forming a wide arc within

the endosoma. Secondly, there is a symmetrical pair

of smaller lateral sclerites. Weconsider the open end

of the arc as posterior and the thicker posterior Y-

shaped part of the arc as dorsal, which corresponds to

the active condition of the endosoma.

Measurements are in millimeters, presented as the

range or the average value of five specimens (of each

sex). Measurements were taken from specimens of the

sample containing the holotype. In case of small sam-

ples additional specimens from other sites were used.

The width of the head is measured across the eyes, the

thoracic width is measured across the mesoacetabula.
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Depositories

NC Nieser collection, Tiel, The Netherlands.

oxuM Oxford University Museum, England.

RMNH National Museum of Natural History,

Leiden, The Netherlands.

SNOW Snow Entomological Collections, Lawrence,

Kansas, U. S. A.

zc Zimmermann collection, Marburg, B.R.D.

ZMA Zoological Museum, Institute of Taxonomi-

cal Zoology, Amsterdam, The Netherlands.

A pair of reference specimens of the Sulawesi spe-

cies was sent to Museum Zoologi Bogor (Indonesia)

and J. T. Polhemus collections, Englewood,

Colorado (U. S. A.), when sufficient material was

available.
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Taxonomic part

Limnometra Mayr belongs to the Gerrinae and

contains medium-sized to large species, which are

commonly seen on streams in Southeast Asia. Some
workers, e.g. Hungerford & Matsuda (1958), consi-

der it to be a distinct genus, while Matsuda (1960)

and Andersen (1982) rank it as a subgenus in

Tenagogonus Stal. Although Limnometra and

Tenagogonus are structurally very close, due to reduc-

tion of the abdomen in Tenagogonus, they can be kept

apart at first sight. For our present purpose the actual

taxonomic status is not important. Limnometra and

Tenagogonus can be distinguished from other SE
Asian Gerrinae by the following set of characters

(adapted from the key by Andersen 1982): Length

less than 25 mm. Pronotum with a dark median stri-

pe, venter generally pale. Third segment of rostrum

reaching mesosternum. Metasternum without lateral

scent channels (from scent orifice to metacetabula),

metathoracic spiracle located much more than its

own length away from base of fore wing.

The difference between Limnometra and

Tenagogonus is as follows (adapted from Hungerford

& Matsuda 1958):

1 . Connexival spines normal, as in fig. 37 (except L.

minuta Mayr from Nicobar Islands). Male abdo-

men not reduced. Last ventral abdominal seg-

ment plus genital segments shorter than preced-

ing four segments. Hind coxae of male rarely

extending beyond middle of second ventral ab-

dominal segment Limnometra
— Connexival spines reduced. Male abdomen re-

duced. Ventral abdominal segments short, last

segment plus the genitalia at least as long as pre-

ceding four segments, usually longer. Hind coxae

of male nearly reaching or surpassing posterior

margin of second ventral abdominal segment

onus

Key to males of Malesian Limnometra

1 . Eight large black spots on venter (character holds

for female too), connexival spines shorter than

first genital segment L. octopunctatus

- Usually only one black spot in front of meso-

acetabula, connexival spines longer 2

2. Moderately small species. Head width usually

under 1.8 mm 3

- Larger species, head width usually over 1.8 mm
6

3. Front femur as slender as middle femur 4

- Front femur broader than middle femur

L. bomeensis

4. Middle femur with a fringe of cilia about half as

wide as femur L. bruneiensis

- Middle femur without a fringe of cilia (small

spines and sparse hairs present) 5

5. Lateral endosomal sclerite parallel-sided (fig. 44)

L. pseudoinsularis

- Lateral endosomal sclerite bulky in central part

(fig. 6) L. insularis

6. Antennae, middle and hind femur unicolorous,

the latter not paler near tip 7

- Antennae, middle and hind femur not unicolor-

ous, hind femur pale near tip, or some antennal

segments at least partly whitish 8

7. Ventro-posterior margin of first genital segment

distinctly produced laterally. Middle femur with

a short black line dorsally near base (holds in fe-

male too, but may be inconspicuous in specimens

with dark femur) L. ciliata

- Rear margin of first genital segment with only a

faint production laterally. Middle femur without

the dorsobasal black line L. cursitans

8. Middle femur with a long and curved blunt spine

at short distance from apex, two rows of small

pegs L. femorata

- Middle femur without a large curved spine near

apex (not to be confused with smaller sharply

pointed apical spurs) 9

9. Both middle and hind femur with a conspicuous

fringe of cilia 10

- Hind femur without a conspicuous fringe of

cilia 11

10. Fore femur slender, ratio L/W over 20, without

subapical indentation, ventrally with a dense

fringe of cilia two thirds the width of femur

L. lepta

- Fore femur broader, ratio L/W about 16, with a

distinct subapical indentation, ventral fringe of

12
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I- ! L ir L -j.L cc ì ^ Il Dumoga Bone N.P., Toraut R., Maze, 7.X1.1985 3 cî 1 9,
cilia about hair the width or remur .... L. puLchra ,^/,-, ,noc ^ j- ^ n r- -r- t- i

^ , ,, iiir IT same 16/ 17. xi. 1^05, 6 o 6 V , Cj. Zimmermann; 1 umpah
11. Fore femur not broader than middle femur ... 12

r., Sandinsel und Stromschnelle, 19.x. 1985, 1 cî 2 Ç;wa-
- Fore femur broader ( 1 .3 X or more) than middle terfalls near Tumpah, 2 1 .x. 1 985, 8 cî , G. Zimmermann; 50

femur 16 KmN Kotamobagu, thermal Quellen, 26.x. 1985, 5 c5 6 $,

12. Fore femur ventrally with conspicuous dense pu- G. Zimmermann (ze, nc ). Sulawesi Selatan: Maros 1 S 1

bescence 14 ^ (rmnh).

- Fore femur without conspicuous pubescence 13

13. Segments of fore tarsus ofsubequal length (spe- Distribution. - Sulawesi.

cies keyed out twice as its head width centres Remarks. - Structurally very similar to L. arachnis

around 1.8 mm) L. bruneiensis sp. n. which is, however, distinctly larger. For further

- First segment of fore tarsus distinctly (1.2 X) differences see under L. arachnis. The length of an-

longer than second L. kallisto tennal segment related to width of head is rather fluid

14. General colour medium to dark brown, with pale in this species. Wehave a male from Dumoga Bone

yellowish spots dorsaily at sutures of connexival NP, Toraut R., Maze, I6.ix.l985 with width of head

segments; apical row of small pegs ranging over 2.0, 2nd antennal segment of left antenna 1.9 and of

more than half the middle femur right antenna 2.3 mm. The holotype has only one

L. melanochroa row of small pegs at apex of middle femur. Most spec-

- General colour yellowish to light brown, sutures imens have, however, two short peg rows at apex of

of connexiva not marked by light spots; apical middle femur of male.

row of small spines on middle femur short .... 15

15. Hind femur slightly (1.03 X ) longer than middle j. , .,, rio»x i

r 1111 11 r Limnometra bomeensis Hungerrord & Matsuda
remur, both longer than body L. nignpennis ,ç. ^.

°

- Hind femur distinctly (1.1 X) longer than mid-
^'

die femur, which is slightly shorter than body .... Limnometra bomeensis Hungerford & Matsuda, 1958: 407-

I. submarginalis ^0«' P'- 2 %12, pl.l2 fig. 9.

16. Second antennal segment subequal (up tol.lX ,. ., ., ^ ,„ »Tnii
t \ • J L f L J

T
^

r Material examined. - Sarawak, Dorneo, Mt. Pol, leg.

as long as) width of head 17 Mjöberg Idi? paratypes. In addition: Mt. Tibang,
- Second antennal segment longer (1.2X) than 1200m, 1 9, leg. Mjöberg 1925 (zma).

width of head L. arachnis

17. In ventral view first genital sternite (SB) about 1.5 Distribution. - Previously only known by the type

times as long as second (pygophore, Pg): in dorsal series from Sarawak.

view S8 covering Pg completely, only tip of proc- Remarks. - The female from Mt Tibang is slightly

tiger (Pr) visible L. genitalis larger than the paratypes, but seems to fit best with

- In ventral view S8 subequal to or shorter than Pg, this species. The spool-shaped fore leg in the male is

dorsaily both Pg and Pr visible 18 diagnostic. The lateral endosomal sclerites are also pe-

18. Fore femur relatively slender, its length 10 times cullar in that they are posteriorly broadened and in-

its width, width of fore femur about 1.4 X the cised (fig. 2). The posterior triangular part of prono-

width of middle femur L. annulicomis tum seems to be somewhat shorter than in the very

- Fore femur stouter, its length about 7 times its similar L. insularis Hf & Mats. Weneed, however,

width, width of fore femur about 1 .7 X the width longer series of fresh specimens of both species to ver-

of middle femur L. aploa ify whether this is a specific difference or is related to

development of indirect flight muscles.

Limnometra annulicomis (Breddin)

(fig-l)

Gerris annulicomisY>rtààA'n, 1901: 83-85.

Limnometra annulicomis. - Hungerford & Matsuda 1958:

420-422, pi. 4 fig. 24, pi. 15, fig. 26.

Material. - Sulawesi Utara: Dumoga Bone N.P.,

Tumpah River, 900m, 23.ii.1985, 3 9, J.P. Duffels, project

Wallace stat. 28 (zma); Dumoga Bone N.P., waterfall creek,

tributary of Tumpah, UTM-XL0064, c. 225m asl.,

23. iv. 1 985-B, 2 (5,2 9 , J. van Tol; same Tumpah river nr.

Edwards Subcamp, UTM-WL9365, c. 590 asl., 30.iv.l985,

1 9; same, 664m, at light, 3.vi.l985-A, 2 9, J. van Tol;

same, brooklet c. 2 km Wof Edwards subc, UTM-
WL9265, 4.VÌ.1985-A, 1 S 1 9, J. van Tol (rmnh);

Limnometra bruneiensis Miyamoto

(fig. 3)

Limnometra bruneiensis Miyamoto, 1967: 229-232, figs. 24-

29.

Material. - C. Borneo: Sg. Pijau, 1 6 , leg. Mjöberg 1925;

Malaysia: E. Sabah, 70 km S Lahad Datu, Danum Valley,

main trail "West North 1-5, 150m, 7-9.xii.1989, narrow

creeks in rainforest, 2 (5 1 9 , leg. M.J. & J.P. Duffels sam-

ple Sabah 60 (zma).

Distribution. - N. and C. Borneo.

Remarks. - The types in Entomological Labora-
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Figs. 1-10, Endosomal sclerites in Limnometra, upper: lateral view of median arc and lateral sclerite, lower: different views of

lateral sclerite, scales 0.5 mm. 1, L. annulicomis, 2. L. horneemis (paTiVype), 3. L. bruneiensis, 4. L. ciliata, 5. L. femorata, 6. L.

insularis (holotype), 7. L. kallisto, 8. L. nigripennis, 9. L. octopunctata (one view of lateral sclerite only), 10. L. pulchra. - \\-

16: Z,. Ä/)/oÄ (paratypes), 1 1-14 apex of abdomen, scale 2 mm, 1 1-12 ventral view, 11 6, 12 9, 13-14 lateral view, 13 <5, 14

$; 15-16 endosomal sclerites, 15 median arc and lateral sclerite, left dorsal view, right lateral view, scale 0.5 mm, 16 differ-

ent views of lateral sclerite, scale 0.25 mm.

tory of Kyushu University were, unfortunately, not

available for study.

Limnometra ciliata Mayr
(fig. 4)

Limnometra ciliata Mayr, 1865: 44. - Hungerford &
Matsuda 1958: 409-412, pi. 3 fig. 14, pi. 13 fig. 22 (re-

description); Andersen 1964: 333.

Material. - • Viet Nam: Saigon (Than-Po Ho Chi

Minh), l.vii.1924, 1 9 E. le Moult (rmnh). - • Indonesia.

Sulawesi Tenggara: Sungai Anggoro, 20. ii, N8901, 1 9;

Kendari, 21.ii, N8903 5 d 3 9; Pool near Sungai Sampara,

22.ii, N8910 2 CÎ 3 9 (2 9 apt.); small stream near S.

Sampara, 22.ii, N8912 1 9 ; Jalan Asera, 24.ii, N8916 9 S
17 9 (4 CÎ 6 9 apt.); Jalan Paku Jaya, 24.ii, N8920 2 9 (1

apt.); Tamborasi, l.iii, N8925 1 i 1 9 ; Road to Mowewe,
3.iii, N8933 3 J 1 9 (2 <? 1 9 apt.); Teluk Kendari, 13.iii,

14
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N8946 1 d 2 $ , 3 IvV; Teluk Kendari, 1 3.iii, N8949 2 9 .

- P. Buton: Road to Lawele, 9.iii, N8939 3 9 apt. - Bali:

garden ponds, 8.viii.l983, leg. N. Nieser 2 d 1 9 apt. (nc

). - N.E. Sumatra tusschen Serdang en Tobameer (between

Serdang and Danau Toba), 2 9, Dr. B. Hagen; Sum[atra],

Laula Slm., viii.1913, 2 9 apt., E. Jacobson; Sum. Kalung,

xii.1913, 3 d 5 9 apt., 1 9 macr., Le Moult; S. Coast,

Palabuhan Ratu, 4.xii.l976, 1 d 2 9, P. H. van Doesburg.

- NE Borneo, 1 i apt. - • Malaysia. Sabah, 16 km NE
Tenom Agr.Res.Stat. 115°59'E 5°irN, TL, 180m,

11. vi. 1986, 1 9 apt., leg. J. Huisman. - • Papua New
Guinea: West New Britain, Tamari, rain water tank,

14.Ì.1989, 2 6\ West New Britain, Buluma nr. Dami, rain

water pit, 17.1.1989, 2 d 2 9 ; West New Britain, Blalla

Apulpu village, freshwater creek, 27.1.1989, 1 (5; Milne Bay

prov. , South of Alotau, Pandanus^ shade, 29.ix.1989, 1 <5

,

all leg. R. N. B. Prior (oxum, nc ). Macropterous unless oth-

erwise stated, most females with eggs.

Distribution. - Widespread. Thailand and

Malaysia through Indonesia and PhiHppines to

Guam, Solomon and Fiji Islands.

Remarks. - The males from Bali are even smaller

than the small specimens recorded by Andersen

(1964), body length 1 1.0 and 1 1.5 respectively.

Limnometra cursitans (Fabricius)

Gerris cursitans¥a\3nc\\xs, 1794: 192.

Limnometra cursitans. - Hungerford & Matsuda 1958: 413,

pl.5fig.28, pi. 14, fig.23.

Material. - Irian Jaya, Bernhard camp, 50m, vii. 1938, 1

9 , J. Olthof (Neth. Ind-American NewGuinea Expedit.) (-

rmnh); Teluk Bintuni, Babo, 13.viii.l94l, 1 9,E. Linquist

(nc).

405, pi. 4 fig. 21, pi. 11 fig. 17.

1969: 105-106, fig. 60-71.

Cheng & Fernando

Material. - Wehave studied the holotype from Sumatera

(Serdang, Tanjong Morawa, Hagen) and a paratype female

Irom Jawa (Arjeano) from snow.

Distribution. - W. Malaysia, Sumatera and Jawa.

Two reported females, one from an island near

Borneo and one from Myanma may belong to a dif-

ferent species.

Remarks. - A small species, male length 1 1.8 mm,
width of head 1.64 mm. General colour light brown

with an orangeish tinge, with a striking pale yellow

band all along the lateral margin of pronotum.

Similar to L. homeensis, which has, however, a differ-

ent shape of front femur and lateral endosomal scler-

ites (figs. 3, 6). L. pseudoinsularis is also very similar,

only the form of lateral endosomal sclerites (fig. 44) is

quite distinct.

Limnometra kallisto (Kirkaldy)

(fig- 7)

GerriskalltstoKitkMy, 1899: 506.

Limnometra kallisto. - Hungerford & Matsuda 1958: 422-

424, pi. 5 fig.31, pi. 16 fig. 27 (redescription)

Material. - • Indonesia: Irian Jaya, Bernhard Camp B.,

100m, 13.iv.1939, L. J. Toxopeus (Neth. Ind. -American

New Guinea Exp.) 7 d 4 9 (rmnh); N. N. Guinea,

Pionierbivak, vi-vii.l920, W. C. van Heurn, 1 S\ Beaufort

14. ii. 1913, Versteeg, 1 9 (zma). - • Papua New Guinea:

Milne Bay prov.. South of Alotau, Pandanus, shade,

29.ix.1989, 1 d 1 9 leg. R. N. B. Prior (oxum, nc).

Distribution.

(Queensland).

New Guinea and Australia

Limnometra femorata Mayr
(fig- 5)

Limnometra femorata Mayr, 1865: 443. - Hungerford &
Matsuda 1958: 413-415, pi. 5 fig.27, pi. 13 fig. 21 (rede-

scription), Cheng & Fernando 1969: 106-107, fig. 72-

83.

Material. - NESumatra: Kuala Simpang, lowland forest,

iv. 1954, 2 9 ; Seleh Kuala Simpang, lowland forest, iv. 1 954,

1 <5 4 9 , A. Sollaert (rmnh), all macropterous.

Distribution. —A widespread species: Malaysia

(Perils, Selangor), Philippines, Borneo and Banguey.

New record for Sumatera.

Limnometra insularis Hungerford & Matsuda

(fig. 6)

Limnometra insularis Hungerford &C Matsuda, 1958: 404-

Distribution. - Misool (Mysol), New Guinea,

New Britain and Solomon Islands. Hungerford &
Matsuda (1958) place Misool in the Maluku.

However, biogeographically as well as both under

Dutch and Indonesian administration it belongs (c.

q. belonged) to NewGuinea.

Limnometra nigripennis Mayr
(fig. 8)

Limnometra nigripennis Mayr, 1865: 443. - Hungerford &
Matsuda 1958: 415-418, pl.4 fig.26, pi. 14 fig.24;

Andersen 1967:262.

Material. - We have seen 1 <5 1 9 , apterous from

Palawan (Philippines), reported by Andersen (1967).

Distribution. - Widespread in the Philippine

Islands, including the southern part of Mindanao. To
be expected in the islands north of Sulawesi.
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Limnometra octopunctata Hungerford

(fig. 9)

Limnometra octopunctata Hungerford, 1955: 67-68. —

Hungerford & Matsuda 1958: 400-401, pi. 4 fig. 22, pi.

10 fig. 13; Andersen 1964: 329; Cheng & Fernando

1969: 107-108, figs. 84-93.

Material. - Sulawesi Tenggara: Near Sungai Sampara,

22. ii, N8912 1 9; Tamborasi, l.iii, on the sea, between

boulders, N8925 1 9 .

Distribution. - WMalaysia, NE Sumatera and

Sulawesi Tenggara (new record).

Limnometra pulchra Mayr
(fig. 10)

Limnometra pulchraMayY, 1865: AA5-AAA. - Hungerford &
Matsuda 1958: 418-419, pi. 4 fig. 23, pi. 15 fig. 25.

Material. — Maluku: Bacan Wayana, logged forest and

camp, alt. c 50m, 05/16.vi.l985, J. Huijbregts, 4 d 2 9 (-

rmnh); Buru, Station 13, 28.viii-4.ix. 1921, L. J. Toxopeus

1 (5 1 9 (zma).

Distribution. - Maluku. The record 'Celebes;

Halmaheira' by Hungcrford & Matsuda (1958) is

confiising, as Halmaheira is not on Sulawesi, but one

of the islands of Maluku (the Moluccas). Actually

there are two records outside Maluku (Hungerford &
Matsuda 1958): the type locality 'Java' and 2 (5 2 9

from 'Jawa Gunung Gede(h), Friihstorfer'. The label

of the type seems to be a mistake of Mayr (1865) as

the type series bears labels 'Amboina, Dr. Doleschal

1859'. Friihstorfer's labels are reported to be quite of-

ten incorrect. It is unlikely that this species occurs on

Jawa because it should have been collected more of-

ten.

Limnometra submarginalis (Miyamoto)

Tenagogonus (Limnometra) submarginalis Miyamoto, 1967:

226-229, figs. 18-23 [not available for study].

This species is only known by the type series from

N. Borneo. None of our specimens agrees with the

description.

Limnometra aploa sp. n.

(figs. 11-16)

Type material. - Holotype a : Sulawesi Tengah, SW
Luwuk, between Desa Seseba and Singsing Camp (±1°09'S

122°3rE), 80m, narrow stream in lowland rainforest,

14.x. 1989, leg. J. P. Duffels (Sul 12) (zma). - Paratypes,

same data as holorype, 10 <? 9 9 (including allotype, 3 â
brach) (zma); Taki Lalang, small brooklet, 20.x. 1989, 2 ô 1

9 , leg. J. vanTol. - Sulawesi Tenggara: Road Lalimboe km
4,21.ii.l989,N8903,2(5 1 9; Jalan Pakujaya, 24.ii.1989,

N8920 4 CÎ 3 9 (1 (? 1 9 snow); Sungai Kolaka,

27.ii.1989, N8921B, 1 d 1 9; rd. Kolaka Kendari km 20,

stream, 3.iii.l989, N8934 1 cî 9; Sungai Mokowu
17.X.1989, 2 d 5 9, same, 30.X.1989, 1 d, leg. J.van Tol

(89JvT24); ne Kolaka, nr. G. Watuwila, Mokowu Camp
along Mokowu river, 200m, disturbed lowland rainforest, 3

d 4 9 (1 CÎ brach), leg. J. P. Duffels (Sul.24). Mac-
ropterous unless otherwise specified.

Description

Macropterous specimens. - Dimensions. Length

6 10.8-12.0, 9 10.5-11.6; width of head 6 1.80-

1.97, 9 1.80-1.92; humeral width of pronotum S
1.95-2.20, 9 1.90-2.02; thoracic width 6 3.15-3.50,

9 2.90-3.26.

Colour. Basic colour dark yellow to light dull

brown, head and thorax with the normal pattern of

blackish stripes. Antennae medium brown, apical

third of second segment yellowish, not very contrast-

ing. Fore femur and tibia light brown with variable

longitudinal medium brown stripes on inner and out-

er faces, tarsus darker. Middle and hind legs light to

medium brown, femora with yellow apical ring, not

very contrasting. Hemielytra medium brown, veins

dark brown to blackish. Venter pale yellow, whitish

ciliation dense on thoracic, loose on abdominal vent-

er.

Structural characters. Length of antennal segments

1 : II : III : IV, male 2.4 : 1.55 : 2.7 : 3.4, female 2.05

: 1.3 : 2.2 : 3.2. Second antennal segment shorter

(0.9) than width of head in male, more distinctly so

in female. Fore femur in male broader (1.5) than

middle femur, slightly flattened ventrally, no conspic-

uous pubescence, with wide, shallow subapical inden-

tation. Fore femur in female only slightly broader

than middle femur. Middle femur of male with a

fringe of cilia less (0.8) wide than femur, apically with

two short rows of small pegs, inner row with A-G, out-

er row with 2-4 pegs. Middle femur in female and

hind femur in both sexes with short cilia only.

Thoracic and abdominal venter, including male geni-

tal segments with long cilia, more dense and obvious

in male than in female, looser on abdomen than on

thorax.

Male. Middle and hind femur slightly (0.90 and

0.94 respectively) shorter than body. Hemielytra just

reaching beyond the apices of connexival spines in

most specimens. Connexival spines more or less par-

allel and horizontal, reaching to or up to 0.25 of their

length beyond apex of genital segments. Median

length of last two abdominal sternites subequal,

shorter (0.85) than median length of first genital seg-

ment in ventral view. Endosomal sclerites figs. 15-16.

Female. Hind border of pronotum with a promi-

nent fringe of dark hairs (a few shorter ones present at

apex of pronotum in males). Middle and hind femur

distinctly shorter than body. Hemielytra reaching
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halfway connexival spines. Last abdominal sternite

along median line longer (1.2) than penultimate ster-

nite and twice as long as genital sternites. Genital seg-

ments small, short, reaching at most halfway connex-

ival spines. Connexival spines long, distinctly

pointing dorsally (fig. 14), somewhat converging.

Brachypterous form. As macropterous, except for

slightly reduced pronotum, humeral width 1.8 and

hemielytra onto abdominal tergite 5.

Etymology. - Aploos (Greek adjective meaning

simple) refers to the lack of striking characters in this

species.

Comparative notes. - At first sight L. aploa looks

like small specimens of L. genitalis sp. n. Apart from

the smaller average dimensions, the genital segments

and female connexival spines are relatively smaller

and middle and hind femur shorter than length of

body in L. aploa. L. aploa differs from L. annulicornis

Breddin, also known from Sulawesi, by its smaller

size, the fourth antennal segment distinctly longer

(1.3 X longer than the first (subequal in L. annulicor-

nis), the connexival spines in the female pointing dor-

sally, and the shape of the endosomal sclerites (figs. 1,

15-16).

Limnometra arachnis sp. n.

(figs. 17-22)

Type material. - Holorype S, Sulawesi Tenggara, rd.

Kolaka Kendari km 20, stream, 3.iii.l989, leg. N. Nieser

N8934 (rmnh). Pararypes, same data as holotype 9 d 7 9

(nc, 1 9 allotype rmnh); Sungai Mokowu, 30.x. 1989, J.

vanTol 1 d 3 9 (rmnh); NE Kolaka, nr. Gng. Watuwila,

Mokowu Camp along Mokowu River, 200m, disturbed

lowland rainforest, 29-31 .x. 1989. J. P. Duffels, Sul. 24, 1 S
3 9; Centipede Camp, (e. 3°49'S 122°31'E), or. Gng.

Watuwila, llOOm, undisturbed hilly rainforest, narrow

stream, 2-5.xi.l989, J. P.Duffels, Sul. 30, 1 Ô; Sulawesi

Tengah: Sungai Batui, 17.x. 1989, J.v.Tol 1 c5 4 9 ;

P.Buton: Jismil camp, 18.XI.1989, j. vanTol, 1 d 2 9 (-

rmnh).

Additional specimens. - P. Buton, Jismil camp,

13.XÌ. 1989, J. vanTol 1 d 1 9 (not made pararypes because

third antennal segment is also whitish in apical half and the

male is 15 mmlong). All macropterous, most females with

eggs-

Description

Dimensions. Length 6 16.5-17.5, 9 13.5-14.8;

width of head 6 2.3-2.5, 9 2.08-2.12; humeral

width of pronotum ô 2.8-3.0, 9 2.3-2.4; width

across mesoacetabula 6 AA-A.G, 9 3.6-3.8.

Colour. Basic colour dark yellow to light orange-

ish, posterior lobe of pronotum light brown, hemiely-

tra medium brown, head and thorax with the normal

pattern of blackish stripes. Antennae and legs light to

medium brown, fore femur and tibia with a pair of

distinct darker longitudinal stripes. Apical half of sec-

ond and apical five sixth of fourth antennal segments

and apices of middle and hind femurs and tibiae very

pale yellowish to whitish. Venter pale yellow, with

dense short whitish ciliation becoming longer and

more loose on abdominal venter, less distinct in fe-

male than in male.

Stfuctural characters. Length of antennal segments

I : II : II : IV, male 4.1 : 2.6 : 3.5 : 3.6, female 2.7 :

1.7 : 2.5 : 2.9. Second antennal segment longer (1.08)

than width of head in male, shorter (0.8) in female.

Fore femur broader (1.3) than middle femur, slightly

flattened ventrally, with dense short pubescence and

wide, shallow subapical indentation (slightly less ob-

vious in female). Middle femur of male with a fringe

of cilia which is in the middle part about as wide as fe-

mur, apically with two short rows of small black pegs,

inner row with 9-12, outer row with 4-8 pegs. Middle

femur in female and hind femur in both sexes with

short cilia only. Hemielytra reaching beyond the api-

ces of connexival spines in males, just reaching con-

nexival apices in female. Thoracic and abdominal

venter, including male genital segments with quite

long cilia, more dense and obvious in male than in fe-

male, looser on abdomen than on thorax. Abdominal

venter with a distinct median carina over its whole

length. Connexival spines long, reaching well beyond

genital segments.

Male. Middle and hind femur slightly (1.05 and

1.1 respectively) longer than body. Connexival spines

more or less parallel and horizontal, reaching one

third of their length beyond apex of genital segments.

Median length of last abdominal sternites subequal to

first genital, shorter (0.65) than median length of pe-

nultimate abdominal sternite in ventral view.

Endosomal sclerites figs. 21-22.

Female. Middle and hind femur distinctly shorter

(0.8) than body. Last abdominal sternite along me-

dian line slightly longer (1.05) than penultimate ster-

nite and more than twice as long as the small, short,

genital segments. Connexival spines reaching half

their length beyond apex of genital segments, slanting

upwards by about 30°, (fig. 20), somewhat converg-

ing.

Etymology. - Arachnis (greek noun in apposition

meaning spider) refers to the spidery impression these

animals make when floating on the water.

Comparative notes. - Similar to L. annulicornis

Breddin also from Sulawesi which is, however, small-

er, has in male second antennal segment shorter than

width of head and middle and hind femur slightly

shorter than body. Females of Z,. annulicornis ha.ye the

genital segments relatively larger.
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Figs. 17-22. L. arachnis (paratypes), 17-20 apex of abdomen, scale 2 mm, 17-18 ventral view, 17 cî, 18 9 , 19-20 lateral view,

19 S , 20 9; 21-22 endosomal sclerites, scale 0.5 mm, 21 median arc and lateral sclerites, above lateral view, below dorsal

view, 22 different views of lateral sclerite. —figs. 23-28. L. genitalis (paratypes), 23-28 apex of abdomen, scale 2 mm, 23-24

ventral view, 23 cî , 24 9 , 25-26 lateral view, 25 S ,26 9 ; 27-28 endosomal sclerites, 27 median arc and lateral sclerites, scale

0.5 mm, above dorsal view, below lateral view, 28 different views of lateral sclerite, scale 0.25 mm. - figs. 29-34: L. lepta, 29-

32 apex of abdomen, scale 2 mm, 29-30 ventral view, 29 cî(holotype), 30 9 (pararype), 31-32 lateral view, 31 cî, 32 9; 33-

34 endosomal sclerites (paratype), 33 median arc and lateral sclerites, scale 0.5 mm, above dorsal view, below lateral view, 34

different views of lateral sclerite, scale 0.25 mm.

Limnometra genitalis sp. n.

(figs. 23-28)

Type material. - Holorype brachypterous 6 P. Buton,

cascade stream, 10.iii.l989, leg. N. Nieser N8942 (rmnh).
- Pararypes, same data as holorype: 5 ô brach., 5 (5 6 9

macr. (1 9 allotype rmnh, 1 d 1 9 macr. zma); Buton, rd.

Bunga stream, 8.iii.l989, N8935 4 6 brach., 10 <? 8 9

macr. (1 S macr. rmnh); small cascading stream near sea,

9.iii.l989, N8941 1 Ô brach., 5 (5 10 9 macr.; small

stream in wet forest, 10.III.1989, N8944, 9 ô brach., 6 9

macr., all leg. N. Nieser (nc, 1 $ zma, 1 c? 1 9 JTPC).

Description

Macropterous specimens. Dimensions. Length
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6 13.2-14.4, 9 12.1-13.4; width of head 6 2.1-2.2,

9 1.9-2.1; humeral width of pronotum S 2.2-2.4, 9

2.1-2.3; width across mesoacetabula S 3.5-3.8, 9

3.3-3.7.

Colour. Basic colour dark yellow with an orangeish

tinge, head and thorax with the normal pattern of

blackish stripes. Antennae medium brown, apical

third of second segment yellowish. Fore femur yellow

with longitudinal medium brown stripes on inner

and outer faces, tibia and tarsus medium brown.

Middle and hind femur light brown with yellow api-

cal ring. Middle tibia and tarsus medium brown, api-

cal quarter of middle femur usually lighter.

Hemielytra dull light brown, veins blackish. Venter

pale yellow with rather long and dense whitish cilia-

tion on thorax and abdomen, more prominent in

male than in female.

Structural characters. Length of antennal segments

1 : II : III : IV, male 2.2 : 2.2 : 3.1 : 3.5, female 2.5 :

1.6 : 2.4 : 3.0. Second antennal segment slightly

shorter (0.95) than width of head in male, more dis-

tinctly so in female. Fore femur in male broader (1.5)

than middle femur, flattened ventrally, with thick-

ened pubescence, with wide, shallow apical indenta-

tion. Fore femur in female only slightly broader (1.1)

than middle femur, apical indentation indistinct.

Middle femur with a fringe of cilia about as wide as

femur in male, half as wide in female. Middle femur

of male apically with two short rows of 4-6 small pegs

each. Middle and hind tibia about as long as body or

hind femur slightly longer. Hemielytra just reaching

the apices of connexival spines in male, reaching half-

way in female.

Male. Connexival spines more or less parallel and

horizontal, reaching to or up to 0.25 of their length

beyond apex of genital segments. Median length of

last two abdominal sternites subequal or penultimate

slightly longer. Median length of first genital segment

in ventral view about 1.5 times median length of last

abdominal sternite (fig. 23). Endosomal sclerites figs.

27-28.

Female. Hiind border of pronotum with a promi-

nent fringe of dark hairs (a few shorter ones present at

apex of pronotum in males). Last abdominal sternite

along median line longer (1.15) than penultimate

sternite and about four times as long as genital ster-

nites. Genital segments very small. Connexival spines

long, distinctly pointing dorsally (fig. 26) and con-

verging with tips touching or nearly touching in most

specimens.

Brachypterous form (males only). - Essentially as

macropterous but slightly smaller. Mean length mac-

ropterous 13.7, brachypterous 13.2. Humeral width

of pronotum just narrower than width of head (in

macropterous just broader). Hemielytra reaching

slightly over base to halfway last abdominal tergite.

Middle and hind femur slightly longer than body.

Etymology. - Genitalis (a latin adjective meaning

fertile, marked out to propagate) refers to the large

genital segments in male.

Ecology. - N89412, N8942 and N8944 are small

streams at shaded hilly sites in forests. L. genitalis was

found on quiet pools. N8935 is a larger more open

stream (over 10m wide), also in forest, with a small

artificial waterfall (probably to retain some water dur-

ing dry periods).

Comparative notes. - This species runs to L. annu-

licornis and L. kallisto with the key by Hungerford &
Matsuda (1958), but does not seem to be related. The
long first genital segment in males and the strongly

converging and upward pointing connexival spines in

females separate this species from other Limnometra.

Limnometra lepta sp. n.

(figs. 29-34)

Type material. - Holorype 6 , Sulawesi Utara, Dumoga
Bone N.P., Bank Toraut R. near Base Camp, 2.11.1985,

Stat. 6, lowland rainforest MVlight trap, J. P. Duffels & J.

D. HoUoway (Project Wallace). - Pararypes 5 9 same data

as holotype (zma, nc). All macropterous. Additional para-

types, Sulawesi Tengah, Sg Batui, 15.x. 1989, J. vanTol,

89JvT024, 1 9 (rmnh); Dumoga Bone N.P., Toraut R.,

Maze, 7-17.xi.1985, leg. G. Zimmermann 10 d 17 9

(zc,NC, RMNH, snow). Strasse nach Malibagu Restaurant,

Bach, 18.xi.1985, 1 9 (zc).

Description

Dimensions. Length 3 15.1-18.4, 9 13.5-14.7;

width of head â 2.3-2.6, 9 1.98-2.01; humeral

width of pronotum â 2.3-2.6, 9 1.95-2.2; width

across mesoacetabula 6 3.6-4.3, 9 3.1-3.4.

Colour. Basic colour dark yellow to light dull

brown, thorax with the normal pattern of blackish

stripes. Dark M-shaped figure on head incomplete,

only lateral legs distinct. Antennae medium brown,

third and fourth segment largely pale yellowish with a

black spot on their articulation. Fore femur light to

medium brown, longitudinal darker stripes indis-

tinct. Middle and hind femur light tot medium
brown, lighter apical ring not apparent. Hemielytra

medium to dark brown, veins lighter, no costal or sub

costal light band. Venter pale yellow, in male with

whitish ciliation dense on thoracic, loose on abdomi-

nal venter.

Structural characters. Length of antennal segments

I : II : III : IV, male 4.9 : 4.0 : 5.1 : 5.0, female 2.8 :

2.2 : 3.0 : 3.3. Second antennal segment distinctly

longer (1.6) than width of head in male, less distinct-

ly so (1.1) in female. Fore femur without subapical

indentation, about as broad as middle femur, in male

ventrally, with dense ciliation, about half as wide as
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femur. Fore femur in female, middle and hind femur

in both sexes, without obvious ciliation. Middle fe-

mur in male apically with a short row of 5-9 small

pegs at border of inner and dorsal surface. Hemielytra

reaching to or somewhat beyond the apices of con-

nexival spines.

Male. Middle and hind femur longer (1.1 and 1.2

respectively) than body. Connexival spines very

slightly diverging, horizontal or slightly pointing dor-

sad, reaching about half their length beyond apex of

genital segments. Median length of last abdominal

and first genital sternites subequal, shorter (0.75)

than penultimate abdominal sternite. Endosomal

sclerites figs. 33-34.

Female. Middle and hind femur distinctly (0.7)

shorter than length of body. Connexival spines par-

allel and horizontal to very slightly diverging and/or

pointing upward, reaching about one fifth of their

length beyond apex of abdomen. Median length of

last and penultimate abdominal sternite subequal and

about one third as long as genital sternites.

Etymology. - Leptos, a Greek adjective meaning

slender, refers to the relatively slender body of this

species.

Comparative notes. - In the key by Hungerford &
Matsuda (1958) this species runs to L. nigripennis,

but it is a much more slender species. From other

similar species L. lepta differs by characteristics of

width of fore femur and leg ciliation as indicated in

the key. The apex of the abdomen of the male is very

similar to that of L. annulicomis Mayr (Hungerford

& Matsuda 1958, pi. 15 fig. 26), with which it forms

mixed populations in Dumoga Bone National Park.

L. annulicomis differs, however, in having a stouter

fore femur, middle femur distinctly ciliated and apex

of middle and hind femur with distinct light bands.

Limnometra melanochroa sp. n.

(figs. 35-40)

Type material. - Holorype brachypterous S Sulawesi

Tengah: Palu, 60 km SE: Lore Lindu N.P, Danau Tambing

and brooklets, UTM SJ95, 1600m as!., Pandanus,

7.XÌÌ.1985, J. van To! (rmnh). - Paratypes same data as hol-

otype 5 c? 5 ? (including allotype) brach.; Lore Lindu N.P.

,

Rano Rano, 10 km NEGimpu, 1600m, lower montane for-

est, 15.iii.l985, 4 d 3 9 brach., 1 (? 1 9 macr. J. P. & M.

J. Duffels, Stat 42 (zma). - Sulawesi Tenggara: NE of

Kolaka, Centipede Camp, c. 3°49'S 121°40'E nr Gng
Watuwila, 1100m, undisturbed hilly rainforest, narrow

stream, 2-5.xi.l989, 4 6 macr., leg. J.P. Duffels, stat. Sul.30

(zma).

Description

Brachypterous specimens. - Dimensions. Length

S 14.6-18.5, Î 13.6-16.0; width of head S 2.1-2.4,

9 1.9-2.1; humeral width of pronotum S 2.3-3.0, 9

2.2-2.5; width across mesoacetabula 6 3.8-5.0, 9

3.5-4.0.

Colour. Basic colour medium to dark brown, head

and thorax with the pattern as usual in genus.

Antennae brown, without obvious lighter annulation.

Legs medium brown with darker stripes indistinct.

Middle femur with distinct, quite narrow, yellow ap-

ical ring. Apical part of tibiae and tarsi of middle and

hind legs yellowish. Hemielytra dull light brown,

veins with blackish margins and lighter centre.

Connexiva with pale yellowish patches dorsally at seg-

mental sutures. Thoracic venter yellowish, abdominal

venter light brown.

Structural characters. Length of antennal segments

I : II : III : IV, male 3.8 : 2.5 : 3.35 : 3.2, female 2.7 :

1.6 : 2.2 : 2.7. Second antennal segment subequal to

or longer than (1.0-1.2) width of head in male, short-

er (0.85) in female. Fore femur parallel sided, as wide

as middle femur, hardly flattened ventrally. Fore fe-

mur in male with a shallow apical indentation. Fore

and middle femur in male with dense long ciliation

ventrally, half as wide as femur on fore, as wide as fe-

mur on middle. Hind femur in both sexes and fore

and middle femur in female with short pubescence

only. Middle and hind femur slightly longet (1.1)

than body in male, shorter (0.85) in female. Middle

femur slightly longer than hind femur in most large

and slightly shorter in most small specimens. Middle

femur in male with a row of small pegs on apical two

thirds of inner surface, towards apex this row be-

comes double. Thoracic and abdominal venter with

dense longer cilia in male, short pubescence in fe-

male. Hemielytra reaching halfway tergite 7 in male

and halfway tergite 6 to anterior margin of 7 in fe-

male.

Male. Connexival spines medium sized, horizontal

and slightly divergent, reaching just beyond apex of

genital segments. Median length of last abdominal

stetnite longer (1.4) than first genital sternite and

shorter (0.8) than penultimate abdominal sternite.

Endosomal sclerites figs. 39-40.

Female. Connexival spines medium sized, parallel

and hardly pointing dorsally caudally, usually reach-

ing to apex of proctiger. Median length of last ab-

dominal sternite subequal to penultimate sternite and

about two times as long as first gonocoxa.

Macropterous form. - Essentially as brachypterous

except for well developed prothorax, humeral width

of pronotum 1.3 times the width of head. Hemielytra

reaching beyond the apex of abdomen, leaving tips of

connexival spines uncovered in both sexes.

Etymology. - Melanochroos (a greek adjective

meaning dark skinned) refers to the dark general

colour compared to other species in the genus.

20



Nieser & Chen: Revision of Limnometra

Ecology. —So far only known from altitudes over

1000m apparently in more or less undisturbed forest

in SE and Central Sulawesi.

Comparative notes. - Due to its dark colour and

pale markings on connexiva, L. melanochroa is, at first

sight, similar to some species o^ Aquarius, e.g. A. ven-

tralis (Fieber). Closer examination of colour pattern

and the position of the metathoracic spiracle, howev-

er, assign this species to Limnometra. By its coloration

it is not similar to any other Limnometra.

Limnometra pseudoinsularis sp.n.

(figs. 41-44)

Type material. - Holorype 6, C. Borneo, Sg. Birang,

Mjöberg 1925 (zma).

Description

Based on unique holotype S .
- Dimensions.

Length 10.4; width of head 1.73; humeral width of

pronotum 1.68; width across mesoacetabula 2.62.

Colour. Basic colour pale brown. Dark pattern on

head indistinct. Dark pattern on thorax as usual in ge-

nus. Antennae with segments I, II, basal third of III

and IV light brown, apical parts of III and IV whitish.

Legs light to medium brown. Middle and hind femur

with rather indistinct yellow apical ring. Hemielytra

greyish brown, veins darker. Venter pale yellow.

Structural characters. Length of antennal segments

I : II : III : IV, 2.8 : 2.3 : 3.2 : 3.0. Second antennal

segment longer (1.3) than width of head. Fore femur

parallel sided, slightly narrower (0.9) than middle fe-

mur, hardly flattened ventrally, with short denser pu-

bescence without apical indentation. Middle and

hind femur with short pubescence only. Middle fe-

mur apically with 2 rows of 5-6 small pegs on inner

surface. Middle femur slightly shorter (0.96) than

body, hind femur subequal in length with body.

Venter with sparse longer cilia on last abdominal ster-

nite and genital segments only. Hemielytra reaching

well beyond the apices of connexival spines.

Connexival spines long, parallel and horizontal reach-

ing a third of their length beyond the apex of genital

segments. Median length of last and penultimate ab-

dominal sternite subequal slightly longer (1.08) than

first genital sternite. Endosomal sclerites figs. 43-44.

Etymology. — Pseudoinsularis a Latin adjective

meaning 'false-insularis' refers to the similarity to L.

imularis.

Comparative notes. - Very similar to L. insularis.

The most distinct difference is in the lateral endoso-

mal sclerite, which is parallel-sided in L. pseudoinsu-

laris, and with a thickened central part in L. insularis

(figs. 44, 6).

Limnometra monochroma sp.n.

(figs. 51-56)

Type material. - Holotype â Papua New Guinea: West
New Britain, Buluma nr. Dami, rain water pit, 17.Ì.1989,

leg. R. N. B. Prior (oxum). - Paratypes, \ 6 \ 9 same data

as holorype (nc); West New Britain, Von River, Banaule

Village, torrential habitat, 21.iii.l990, leg. I. Lansbury, 2 9

(oxum).

Description

Dimensions. Length 6 11.2-11.9, 9 11.2-11.4;

width of head â 1.83-1.84, 9 1.78-1.88; humeral

width of pronotum (5 1.90-L92, 9 1.83-2.0; width

across mesoacetabula S 2.82-2.87, 9 2.9-3.1.

Colour. Basic colour yellow to light brown, dorsum

of abdomen reddish. Fiead and thorax with the nor-

mal pattern of blackish stripes. Dark M-shaped figure

on head incomplete, only lateral legs distinct (except

for 1 9 from Von River, which is much darker than

the other specimens, having a complete M-fig;ure).

Antennae medium brown, without whitish parts. Fore

femur light brown with a dorsal and ventral longitudi-

nal medium brown, stripe. Middle and hind femur

medium brown, rather narrow lighter apical rings dis-

tinct. Tibiae and tarsi brown, tibiae yellowish in apical

part. Fiemielytra medium brown with darker veins, no

costal or sub costal light band. Venter yellow.

Structural characters. Length of antennal segments

I : II : III : IV, male 2.5 : 1.7 : 2.3 : 3.2, female 2.2 :

1.4 : 1.8 : 2.9. Second antennal segment distinctly

shorter ( 6 0.9, 9 0.8)) than width of head. Fore fe-

mur of male broader (1.6) than middle femur, with a

wide, shallow, subapical indentation and with short,

dense pubescence ventrally. Fore femur in female

slightly (1.3) wider than middle femur, with an indis-

tinct subapical indentation, without obvious cilia-

tion. Fiemielytra reaching about halfway the apices of

connexival spines. Ventral abdominal carina distinct

on sternites 3-7 in male, and on 2-6 in female.

Male. Middle femur slightly shorter (0.9) than

body, with a fringe of cilia about half as wide as femur

and two short rows of 4-6 small pegs at border of in-

ner and dorsal surface. Flind femur subequal to body

length. Connexival spines parallel, virtually horizon-

tal, reaching about half their length beyond apex of

genital segments. Median length of last abdominal

shorter (0.8) than penultimate abdominal sternite.

Genital sternites subequal, shorter (0.6) than last ab-

dominal sternite. Endosomal sclerites figs. 55-56.

Female. Middle and hind femur distinctly (0.8)

shorter than length of body. Connexival spines par-

allel and slightly pointing upward, reaching about

one third of their length beyond apex of abdomen.

Median length of last and penultimate abdominal

sternite subequal and somewhat (1.1) longer than

genital sternites.
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Etymology. - Monochromos, a Greek adjective

meaning unicolourous, refers to the unicolourous an-

tennae of this species.

Comparative notes. - In the key by Hungerford &
Matsuda (1958) and our key this species runs to L.

annulicornis, from which it differs by having the an-

tennae unicolourous. Males differ, moreover, by the

second antennal segment relatively shorter compared

to the width of head and hind femur longer than mid-

dle femur (subequal in L. annulicornis) . From other

similar species L. monochroma differs by characteris-

tics of width of fore femur and leg ciliation as indicat-

ed in the key.

Limnometra poliakanthina sp. n.

(figs. 57-60)

Type material. - Holotype S : Australia, Queensland,

Tulatten, rainforest creek, 21.V.1979, 0/0138, I. Lansbury

(oxum). - Paratype: 1 S , same data as holotype (nc).

Description

Dimensions. Length 6 17.0-17.9; width of head

2.41-2.42; humeral width of pronotum 2.78-2.96;

width across mesoacetabula 4.33-2.46.

Colour. Basic colour yellowish to light brown.

Interoculus unicolourous, without M-shaped figure.

Thorax with the normal pattern of blackish stripes,

which is not vety dark. Antennae medium brown,

without whitish parts. Venter and legs about the same

colour as rest of body, darker stripes indistinct.

Middle and hind femur with lighter apical annula-

tion, which is not strongly contrasting. Hemielytra

dull medium brown with shining castaneous veins,

no costal or sub costal light band, darker hind wings

shining through.

Structural characters. Length of antennal segments

I : II : III : IV, 3.5 : 2.25 : 3.1 : 3.8. Second antennal

segment distinctly shorter (0.9) than width of head.

Fore femur broader (1.3) than middle femur, with a

shallow, subapical indentation, ventrally flattened

without obvious pubescence. Hemielytra reaching

beyond the apices of connexival spines. Ventral ab-

dominal carina indistinct. Middle and hind femur

subequal, longer (1.07) than body. Middle femur

with short cilia and setae and a double row of small

blackish pegs along its entire length except for basal

0. 1 5 part, where there is a single row. Connexival

spines parallel to slightly diverging, virtually horizon-

tal, reaching about half their length beyond apex of

genital segments. Median length of last abdominal

shorter (0.85) than penultimate abdominal sternite.

First genital sternite shorter (0.7) than last abdominal

sternite and shorter (0.75) than last genital sternite.

Endosomal sclerites figs. 59-60.

Etymology. — Poliakanthinos, a Greek adjective,

meaning with many spines, referring to the double

row of pegs on the middle femur.

Comparative notes - With the key by Hungerford

& Matsuda (1958) and our key this species runs to L.

annulicornis, which has, however, short rows of pegs

on the middle femur. The only other species with a

long partly double peg row on the middle femur is L.

melanochroa, which has, however, a different general

colour pattern and is more solidly built.

Limnometra hysterema sp.n.

(figs. 45-50)

Type material. - Holorype S : Solomon Islands,

Guadalcanal, Tsarivonga R., 22.iii.1955, E. S. Brown (ox-

um). - Paratypes: Guadalcanal, Honiara District, Mr.

Parsten, 13.vi.l964, E. S. Brown, 2 9 (oxum).

Description

Dimensions. Length 6 15.0, 9 12.8-13.0; width

of head 6 2.14, 9 1.96-2.00; humeral width of pro-

notum 6 2.40 9 2.17-2.20; width across mesoaceta-

bula 6 3.50, 9 3.25-3.32.

Colour. Basic colour light brown, dorsum of abdo-

men with a reddish tinge. Head and thorax with the

normal pattern of blackish stripes. Dark M-shaped

figure on head partly indistinct. Antennae unicolor-

Figs. 35-40. L. melanochroa (paratypes), 35-38 apex of abdomen, scale 2 mm, 35-36 ventral view, 35 (5", 36 9 , 37-38 lateral

view, 37 cî , 38 9 ; 39-40 endosomal sclerites, 39 median arc and lateral sclerites, scale 0.5 mm, above lateral view, below dor-

sal view, 40 different views of lateral sclerite, scale 0.25 mm. - figs. 41-44. L. pseudoinsularis, â (holotype), 41-42 apex of ab-

domen, scale 2 mm, 41 ventral, 42 lateral view; A5-AA endosomal sclerites, 43 median arc and lateral sclerites, scale 0.5 mm,
above lateral, below dorsal view, 44 different views of lateral sclerites, scale 0.25 mm. - figs. 45-50: L. hysterema, 45-48 apex

of abdomen, scale 2 mm, 45-46 ventral view, 45 S (holorype), 46 9 (paratype), 47-48 lateral view, 47 d , 48 9 ; 49-50 en-

dosomal sclerites (holotype), 49 median arc and lateral sclerites, scale 0.5 mm, above lateral view, below dorsal view, 50 dif-

ferent views of lateral sclerite, scale 0.25 mm. - figs. 51-56. L. monochroma, 51-54 apex of abdomen, scale 2 mm, 51-52 ven-

tral view, 51 6 (holotype), 52 9 (parar)'pe), 53-54 lateral view, 53 cî, 54 9 ; 55-56 endosomal sclerites (paratype), 55 median

arc and lateral sclerites, scale 0.5 mm, above lateral view, below dorsal view, 56 different views of lateral sclerite, scale 0.25

mm. - figs. 57-60: L. pohakanthina, 57-58 apex of abdomen of $ holotype, scale 2 mm, 57 ventral, 58 lateral view; 59-60

endosomal sclerites of d pararype, 59 median arc and lateral sclerites, scale 0.5 mm, left lateral, right dorsal view, 60 differ-

ent view of lateral sclerites, scale 0.25 mm.
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DUS, medium brown. Legs light to medium brown

longitudinal stripes indistinct. Middle and hind fe-

mur with lighter apical rings distinct. Middle and

hind tibiae yellowish in apical part. Hemielytra grey-

ish brown with lighter veins, no costal or sub costal

light band, hind wings darker. Venter pale yellow, in

male with sparse lighter ciliation on thorax and base

of abdomen.

Structural characters. Length of antennal segments

I : II : III : IV, male 3.35 : 2.3 : 2.5 : 3.0, female 2.4 :

1.63 : 2.15 : 3.0. Second antennal segment longer

(1.1) than width of head in male, shorter (0.8) in fe-

male. Fore femur of male broader (1.4) than middle

femur, with a subapical indentation which has a very

small tooth near its apical edge and with dense pubes-

cence ventrally. Fore femur in female hardly (1.07)

wider than middle femur, with an indistinct subapical

indentation, without obvious pubescence. Middle fe-

mur in both sexes shorter than hind femur.

Hemielytra reaching about halfway the apices of con-

nexival spines. Connexival spines parallel, virtually

horizontal to pointing somewhat dorsad, reaching

about half their length beyond apex of genital seg-

ments. Ventral abdominal carina distinct on sternites

3-7 in both sexes.

Male. Middle femur slightly longer (1.07) than

body, with a fringe of cilia about half as wide as femur

and without a row of small pegs apically. The tiny

black setae on middle femur become, however, peg

like in basal part, suggesting several rows of very small

pegs in the basal part of middle femur. Hind femur

without apical pegs and with normal setae. Median

length of last abdominal shorter (0.8) than penulti-

mate abdominal sternite. Genital sternites subequal,

shorter (0.6) than last abdominal sternite, second

genital sternite slightly damaged. Endosomal sclerites

figs. 49-50.

Female. Middle and hind femur distinctly (0.85

and 0.9 respectively) shorter than length of body.

Median length of last sternite slightly longer (1.08)

than penultimate abdominal sternite subequal and

longer (1.3 and 1.45 respectively) than genital ster-

nites.

Etymology. —Hysterema, a Greek noun meaning '-

that what is lacking', refers to the absence of small peg

rows in apical part of middle femur in males of this

species.

Comparative notes. —Similar to L. annulicornis, L.

monochroma and L. arachnis. The latter is much larg-

er and more solidly built. All three differ in having

one or two short rows of small pegs apically on the

middle femur of male and the black setae in basal part

of the middle femur not modified.

Discussion

Although we have not seen all species of the genus,

some remarks on species groups can already be made.

Limnometra includes several apparently isolated spe-

cies, e.g. L. femorata Mayr with aberrant colour

pattern, a peculiar midfemoral spur in the male and

elongate lateral endosomal sclerites (fig. 5), L. octo-

punctata Hungerford with peculiar ventral markings

similar to Tenagogonus quinquemaculatus Miyamoto,

but not to any species oi Limnometra, and an aberrant

lateral endosomal sclerite (fig. 9). A further example is

L. melanochroa with a colour pattern reminding so-

mewhat of Z. ra^«' Hungerford & Matsuda. The latter

species falls outside the scope of this paper. It is one of

the smallest species in the genus, has lateral endoso-

mal sclerites of the L. insularis type, and a relatively

more stout build.

L. aliata and L. cursitans form a small group, char-

acterised by uniformly coloured antennae and legs

and a tendency of having broad dark sublateral bands

on the pronotum. Unfortunately we have not seen

the male of L. cursitans, so we are unable to comment
upon the endosomal sclerites.

L. insularis, L. bomeensis and L. pseudoinsularis

form a group of slender species with a remarkably

similar colour pattern, of which the lemon coloured

caudolateral margin of the pronotum is striking. In

addition, they have rather broad lateral endosomal

sclerites without a twisted tip (figs. 2, 6, 44). L. bru-

neiensis is associated with this group by its lateral

sclerites, but its more solid build reminds of the next

group.

Finally there is a large group of medium-sized to

large species: L. annulicornis, L. arachnis, L. aploa, L.

genitalis, L. hysterema, L. kallisto, L. lepta, L. mono-

chroma and L. pulchra. They have in common a very

uniform general build (except for size) and colour

pattern. In addition, the apex of the lateral endosomal

sclerites is twisted (figs. 1,7, 10, 16, 22, 28, 34, 50,

56). This group has so far only been found on

Sulawesi where the genus has its highest species diver-

sity eastward to the Solomon Islands.

Up to now, we have studied two genera, Enithares

(Notonectidae) and Limnometra, with several appar-

ently closely related species in Sulawesi and Buton. In

Enithares we have found four closely related species

occurring in Sulawesi and Buton, with restricted

ranges. E. horvathi Kirkaldy in SWSulawesi, E. cae-

saries Nsr. & Chen in Central Sulawesi, E. lansburyi

Nsr. & Chen in SE Sulawesi and E. skutalis Nsr. &
Chen on Buton (Nieser & Chen 1991). In

Limnometra we have found in the same area five

closely related species, viz. L. annulicornis in N
Sulawesi (and ? S Sulawesi), L. lepta in N and NE
Sulawesi, L. aploa in E Sulawesi, L. arachnis in E

24



Nieser & Chen: Revision of Limnometra

Sulawesi and on Buton and L. genitalis endemic to

Buton. A similar pattern has been found in the gerrid

genus Ptilomera Amyot & Serville (Polhemus &
Polhemus 1986, cited in Whitten et al. 1988). The

genus Rhagovelia Mayr (Veliidae) seems to have a

more complex distributional pattern in Sulawesi

(Polhemus & Polhemus 1988), with a greater num-
ber of ecologically separated species in a given area.

The actual distributional ranges of the species of

the three genera Enithares, Limnometra and Ptilomera

show considerable similarity, possibly characterising

areas of endemism for aquatic Heteroptera. Wesup-

pose that the presence of watersheds rather than a his-

torical separation of Sulawesi Seiatan with slightly

higher sea level, was the most important causing fac-

tor for speciation in stream-dwelling insects. The lat-

ter phenomenon has been used in part for the expla-

nation of speciation and subspeciation in macaques

{Macaca, Cercopithecidae cited in Whitten et al.

1988), which also have similar distributional pat-

terns. At present our knowledge of the distribution of

aquatic Heteroptera is insufficient to make further

comments. Some of these restricted ranges may ap-

pear artificial after more intensive collecting in unex-

plored parts of Southwest Sulawesi and the eastern is-

lands as Banggai, Sula and Talaud.
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Table 1 . Leg measurements in Limnometra in millimeters.


